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Applicants 
fierial No. 

Flle<Ji 
For 

Exeuniner 



Sherifl L. MorrlaoA, et al* 

07/675,106 

Maroh 2Sf 1991 

R£C£PTOEa BY DNA SPLICING 
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t / Nisbet 




Hon» Conuniaalonar of Paiants 
and Tradenairks 



lIPEGLARATIOK OF VERNOH T. QI 
-URatlANT TO 37 C^g.R. fl 1,131 



T 

I, VEB|tOM T. OZ, dealare that: 

1 . l| am a oo-inventor In the above-identified 



patent applicatij 

2, Ijjam aware of tho following publication t>y 
Ochl et al., **Fuiictlonal Inununoglobulln M Produotlon After 
rransfection Of jpioned ImmunoQlobulln Heavy And Light Chain 
Q6nea Into Lymphoid Cells*', Pr9C. SCi, tfSft. vol. 
SO, pp, 6351-55 |0ot. 1983), and am informed and toalieve 
:hat it wa$ mail|d to subsorlbara o£ the journal in which It 
]f^B pu%)liahed onjioctober 19^ 1963. A copy of that article 
:La attached horeiio as Exhibit A« 

3. I tmake thin declaration to establish, when 

\ 

^«ad in conjunctl|on with the declaration of Sherle L« 

II 

Morriaon, one of jiny co-lnventor$, the conception of a 
functional antlb<^py produced by a nuLmmalian cell prior to 
the October 19, rp83 effective date of the Ochi reference 
and to establish khc diligent reduction to practice of the 
Invention fron a tlnie prior to said date. 



SENT 8Y:FISHANEAVE 



i ! 



i I 



; 1- 3-S2 : 2'2m * 

1 



212715067 



R - 03 



4. Concept loxi of the Invention Ib evidenced by 
the grant ftpplijcatlon that I submittad to Bocton Dieklnaon 
with Leonard A.; Kerzenber^ and by the grant application that 
Sherie L* Morrison aubmltted to the AraeiflceLn Cancer Society. 
The dates of thjjso application^ are prior to October 19, 
1983. Copies ojf the pertinent portlone of the applicatlone 
are attached aa| Exhibit B and Exhibit C reapeotlvely- 

5. ifrior to Octobet 19, 19B3, X completed 
construction of ja vector (designated HuK) containing a gerie 
coding for the light: chain of an antibody. Kvldenoe of this 
work i5 contained in the true copies o£ pagea fro» my 
laboratory notebook attached hereto as Exhibit ihofle 
pages are dated jprlor to October 19, 1963, I alao c<»npleted 
construction of ja vector (deaignated HuG) containing a gene 
coding for the h'pavy chain of an antibody. Evidence of this 
work ia contalnep in the true copies of pagea from the 
laboratory noteh|?ok of Tim Gadua, a laboratory technician 
With whom X worKpd in the laboratory of Leonard Herzenberg, 
attached hereto jia Exhibit Those pages are dated prior 
to October 19, 1983, These vectors contained regulatory 
seijuences making them 8uitisa)le for transfection into and 
expression in maijimalian cell lines. 

6. Fsfora a time prior to October 19| 1983 until 
November 33, 198|, i was occupied with taaks related to 
changing jobs, was preparing to leave the laboratory 
libera i was workijng at Stanford university in order to 
accept a poaitionj as Senior Scientist at Bacton Dickinson. 
Ii3 set forth in tt|y offer letter {a true copy of which Is 
sittached hereto etjs Exhibit f) which is dated prior to 
Ctctober 19, t993j I was to be in charge of a new laboratory 
that would be conktructed at Becton Dickinson, xt was 
iurther antlolpatjftdl that I would hire employeea to fitaff the 
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.laboratory and jwould administer a $200,000 oapiial 6xpena0 

I 



budget. 1 

1 

7. |t began work at Bdctorx DickiAson on December 
1963 ais ahowjx by tha true copy of tho Fersonnel Change 
Ndtlo© attached I hereto as Exhibit G, Parlor to Decamber 1, 
1983, and during the time period after tho October 13, 1983 
mailing of the ^chi reference and prior to tha ahlpment of 
the vectors to |j)r. Morrieon on November 23, 1983, i waa 
fully involved making preparationa and performing 
administrative tjaska r^jlated to the laboratory that I was to 
run at Beaton O4|ckij3i5on. in addition to purchaalng 
laboratory equljjmant^ I was involved in the hiring process 
for my research jstaff . Eventually four people were hired as 
a result of thifl| process. In particular, Ginger Bryan 
Waters was offetbd a pc^sition on Pooember 19, 1989 to begin 
work in my laborjatory as evidenced by the copy of her offer 
letter appended kereto as Exhibit H, 

8. ojfi November 23, 1983 the HuX and ttuG vectors 
that I had constructed were sent to Dr. Morrison at my 
.request £ro» Dr. , Herzenberg's laboratory by Tim Oadus. 
l^hese material© ^ere typically sent via the United States 
Postal Service, ^regular mail, In this case, November 24, 
1983 was Thanksgiving Day. Therefore, Dr. Morrison likely 
iJid not receive ^hese materials until the following Monday, 
Uovember 28, 1983), k copy of the transmittal record 
evidencing this ajhipment is attached hereto as Exhibit 1. 

9. I jfurther declare that all statements made 
herein of my oU)^ <^owXedge are true and all statements made 
on information anjd belief ^xo believed to be true; and 
further that these atatements were made with the knowledge 
that willful, fal^e statements and the like so made are 
Iiunishable by fin^ or imprisonment or both under 
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section ^001 ofl Title ia c£ the United Statejs Coae and that 
such willful, fl^lse statements may jeopardize the validity 
a£ the ftppliCftt|on or any patent issuing thoraon. 
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By 



Vernon T. Oi 
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Dated; January 1992 
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Applioanti 
8«rlal Ko. 

For 



«ai m 

IN THE XINXTip 8TAT88 PATBKT AKO TRAlbBlttU OmCB 

8h«ri« It, Hdrriten, •t 
. 07/678,106 
KAroh 284 1991 



«roup 
txaiiiinar 



Ken* constlasipnar ct P«t«ntB 
and Tradfiiarki 

WAshln^jtoni D|^C. 20231 



ASCSPTOftB BY DlUk SPUCIira 
AHO 8XniB88Z0M 

Its 

T. Ni«b«t 




l^tant ^pplie4|tion. 

3. 'i I on 



L* KOIuasoir, didlar* thati 

a eo-invantor in tha abovd-ld«ntif lad 



avara of tha Collowing publloation by 
oohl atial., •Ijrunoti.onal insninoglobulin M Piroduotion Aftar 
Ttantfa^ion dc cloliad inaunoglebulin Maavy And Light Chain 

Oanaa into LysjjphOld Calla", Proa, XamA. met, twa . vol. 

80, pp. 6391-5^ (OQf. 1983), and am infernad and balim 



ii 



that It iwaa aia||Llad l|e aubaarlbara of tha journal in Which it 
waa publiabcd l»n Ooiobar 19, 198)« a oopy of that artiola 
la attacihad ha^ato «a SJthiblt A. 
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3. ; I iMik* thlf d«ol«riitlen to •ttabllsh, «n«n 

i 

r««d In eonju^otieik with th« 4tolar»tion Vfttnon T* Oi, 
onv of ay oo-jinv«nl:or«« oonoaptlon ot a funotloniil antibody 
produoad by aj vaionitlian a«ll prior to tha ootobor 19, 198) 
•ffaotive data of l^ha oohl rataranoa and to aatabllab 

1 

to practloft of tiui lAvtntion tttftk a tltt# 
Tba ooncajption and Mduotion to 
practlca of aj (unotlional antibody la avidanoad by th* trua 
ooplaa of pagj^a frGfn my laboratory notabook and from tba 



dlligaht radu^lon 
prior to aaldldatOa 



laboratory no|abook 



of itiy ataff raaanreh aoaoclatai Latltia 
KiMi who wot|ad doaaly with ma *nd undar ny diraotion 
during jbha reluct ioi to praotioa of thia invantion^ and from 
othar laboratory rasorda attaohad harato. 

4« !| coneiption of tha imrantlon ia avidanoad by 
tha grant appljloatlon tbat X aubmittad to tha taarloan 
Cancar sooiatjK and l>y tha grant applioatlon that Laonard A» 
H^rxanbarg andj Varnon oi aufamlttad to Baoton Oloxlnaon« 
tha dat^a of tjhoaa |ppiloationa ara prior to Ootobar 19, 
1983. qopiaa jof tho partinant portiona of tha applioatlona 
ara attaohad 4^ E]ch^bit B and Bichibit c raapaotlvaly. 

5. i! conatTuotien of vaotora containing ganaa 



oeding ^or th«j light 
(dasignatad Bulk and 



ai>d haavy obaina of an antibody 
Ku6 raapaotlvaly) vaa oo^platad by Or* 



Vftmon T. Oi prior tlo Octobar 19 « 19B3. (8aa Daolaratlon of 
Varaon %. 01, | 5.) Thaao vaotora oontainad ragulatory 
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■•quancttv making then suitabl* for tmnffvotion into and 
axprMslon in ii«BDnallan otll linaa* . , 

6. Batvften Nov«alMr 38 # 1993 and Novtafear 29, 
1993 I raceived th^ HuK and kuO vaotera that had baan 
oomitruotvd by Dr. joi. On Novantbor 29, 19B3, Z eo- 
tranatactad JSS9L liyeXona oalla with tha KuX and Kuo 
vaetora. Trua eoplaa of ny netabook pagaa avidanoing thla 
wotk ar« attaohad 4a Exhibit D. 

7. whaij Z parfomad tha tranifaotiona vaoitad In 
tha praoe^lng paraJraph, x followad our atandard laboratory 
protocol for protopjlast fusion, k oopy of thia atandard 
protoool la attaohajfl aa ixfaiblt I. Typioally, work dona 
bafera ^Puaia^ Day" la not raeerdad In a lab notabooX aa it 

la routlna an^ morally praparatory in natura. Sittilarlyr tha 

i 

addition of n\|trian);a or aalaotiva madia in tha daya 



followiiig tha jfuslo^ ara not raoordM aith«r» 

'( 

9* 1 Follbwing our atandard protoool, tha oall 
oultura typioejlly r^qulraa alx vaaka of growth bafora it 
oontaini a auifioiaiit nuobar of oalla for datailad analyaia 

inoludlng radi|Q-labi tiling and oryopraaarvation. 

9. !l On January 9i 1994, alx waaka aftar tha 

i| 

tranafadtiena,| ny si:aff raaaaroh aaaooiata, liatitia Vina, 

laballod 24 ei^ll lluaa that raaultad from tha fuaiona that Z 

il 

porfomad on t^jvvaabtir 89 « Thaaa oall linaa ara daaotad TAO. 
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Trutt oeplas Of th« pft9# of Nt. laboratory notiftbooX 

that dooiinentip this work or* itttaohod no l^lblt F* 

10.1 On Jianuary 10, 1984, Mf. trino porfomad SDe 
^al olootroph^roaia on tha oxproaBlen produet of tho tao 



ooU lln«. 



t 



ro^^lt of that praoodura ahowad that tK« 



•xpraaalen prdduot joentaiRad protalna tnat had tho Boloeular 
vaight of thajjaKpaotod lumunoglobulln protalna. Truo oeploa 
of Xf. Vixm* laboratory notobook ptgos doounonting this 
prooodura ara jattaokad as Exhibit fi^ 

11. [ Wa tt Jbaaquontly parfomad aiqpariMnti 
daaignad to vJirlfy ;;hat tha antibodiao that had baan 
produead and iaelatiid on January 10, 19S4 waro funotional, 
i.a. oaj^la it apauiflo antibody binding. Initially, «• 
ran a aorles df SUllA aaaaya. on January 17 and 19, 1994, 
wa parfomad ILISA liaaaya of tha TAO oall lina aupamatanta 
uaing plataa ojpatad with PG-KIM and attaaptad to dataot 
antlgan ibindlrjlr vltli ^Z-Protaln A. Noitbar trial 
Buooasafttlly d|^onat:ratad binding. X baliaya that tha 
difficulty tii^ va liad damonttrating binding vaa dua, at 
laaat in part,! to tta quality oe tha ^'*z-Prot«ia A whioh vaa 
old. Trua ooi^llaa of Ma. Hina* laboratory notabook pagaa 
docuaantihg thka vosk ara attaehad aa Bxhibit B. 

- li ■ 

12. jjwa tii an rapaatad tha IU$A aaaay uaing fraah 
^"l-Protaln A taoaivad on January 27, 1994. On January 90, 
1994 va atanda|di«a4 tha Protain-A binding aaaay and 



J CELL BIOCHEM 
5ENT BV'Xjrox Telscopier 



T E L : 2 n -_20 6_-_l_7 0_3_ _ ^ 
1- 3-92 ; 7'!'28PH i 



Jan 0.5. 9 i ly-u^ '^'^•^'^^,1:1^, 



d«t*nBlMd thft it worked > Xnmtdlfttvly tharMftar^ on 
January 30, l484, wa a^aia taatad tha TAO fuparnatantt by 
BLZ6A* Ona trill (TAO-18) taatad pealtiva, anothar aonawhat 
poaltiva and |wo othara allghtly poaltiva for antigan 
binding. Tru| ooplaa of pagaa froa tba laboratory aotabook 
ot Ka. Xiaa d^iouaantlng thia worX ara attaohad aa ixhlblt Z. 

; li 

13. ! Our |)axt analyala of antigan binding waa 
parfom#d by x'onnin^ biosynthatieally-labalad oultura 



aupamat^aa and 



oailjlysatai fro» tha TAO oall lina tbreugh a 



colttMm, but diH not 
tiem tha labor||itory 
vork ara attao||ed at 



PC ooluan aquljUbicat^d vith PBS. An ovatnight labal of tha 
TAo«18 qalla w|ia ba^un on Fabruary Z, 19B4. On rabruavy e, 
19»4, va ran t^ia laljaliad aupomatant and lyaata through tba 

dataot binding, Trua ooplaa of pagaa 
notoboek of Ms. Nina doounantlng tlkla 
Exhibit J. 

14. IjAddltiionai SLISA aaaaya for PC binding vara 

run in f^bruarif of 1»64. on February IS, 1984, an ILX0A 

1 

again ahpwed binding of antigan by tha original aiipamatant 

from TA0«-18. Howavar, a now preparation failed to ahov 

i 

binding aetivltly. Wk baoaaa oonoamad that TAO vaa changing 
and loalng tha jabili'^y to produoa tha tranafaotad light 
Qhain gaije, A j^rue oopy of tha page froa tba laboratory 

nbtabook of MaJl ttiaa, doouaantlng thia vork la attaohad aa 

1 I 

Bxhibit K. 



1 

! 
I 
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IS. To Mfuu this problra, v attm^d to 
Inertas* light ohaln prdduotlon by TXC-is 1;^ tranaitntly 
tran«f«ating ^t vita thft HuK vaotor and than harvaatlng tbm 
oalla aftar 961 hour^ of growth to allow light ohain 



1 

axpraBslon. T^o vaa tranafaetad on Fabruary 17 » 1914 i and 
labaUd with *-kat oh Fabruary ii, 1984. Z put tha labalad 
auparnatant thloughjtha PC ooluan on Fabruary 22, 1984. Wa 
praolpitated tui prcjduot alutad frcm tha oolurni with Staph A 

and van lit on m SDflj gal on Marsh 5« 1984. Thm raaulta 

I 

.flo J^indlng, but tha pveduot vaa aubeptiaal* 
pagaf from tha laboratory ziotabeek of Nai 
Wlna and< of thti gal ara attaohad aa ixhibit L* 

16. jTha TKO call Una waa tha raault of a 
tranafaotion o| tha rs^SL eall Una, a oall llna wbioh 
produoaa andoganoua lambda light chain. Baoauaa of our 
oonearn that ttfa lanlvda chain waa intarfaring vith binding 
aaaaya, on fabijuary ), 1984 va attaaptad tranafaotion of 
o*ll Iiii4a whlqlh produoad no imiRunoglobulin ehalna*. On 

' an ^sl£k waa run on atich naw tranafaota, but 
nona wara poBit||iv« for antigan binding. Trua oopiaa of 
pagaa from ny lijKboraiiory notabook and that of my raaaaroh 

,na, dooumantlng thia work ara attaohad 

Exhibit M. 

17. 'JjLti thii original vectors obtalnaa tvom Vernon 
T. eir tHe »«l«^tabli marker for bpth th« hMvy and tba 



Tmia copiaa of 
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light oneiln- gfit. Th«r*£or«, th«r» wit no v«y to 

^ - . *ddj«M.that Ooncoh|, i d.oldod to ohingo th« .olootiO)!. 
'•'^•^f light Johaln v»etor to uft. Oigootlon. v.r« 
dono on^fabnujry 21, 1984, and Karoh 11, im4, to produoo 
fragments for oionlngo/ howavor, both •Uort» vara 
unauoo^iaaful. a third atta»pt on March U, m 
aucoaaaful, yiaidlndr tha vaotora nac-auKi and nao-RulO. 
Thaa. v^ra i»ajs to Uranafact TAO-6 and »A0-18 on Karoh as, 
19«4. (jiona 2i froii TAO-6 w«a latar anaiyaad in Kay (saa f 
18). Tuiua. oep|ao oi the pagaa fron »y lafaomory netatoook 
doouMn^ng th^a vmk ara attaohad aa Ixhlblt K. 

jnia labruary IB, 1964, lUlA (diaeuaaad 
pravlou.Ay i„ paragraph 14 of thla daolaraticn) did not ahov 
poaitlva; raaui^a fc» othar aupamatanta from nawar ooloniaa 
ot tha 0^ oal} linaj auggaatlng that tha call lino had 
: .««tatod^VAdV ^t tha ability to produoa cna of tha ohalna of 



tha anti|)Of^y. |jTranalant axpraaaion data (Saa f 16) 
suggaata^ it wia Hhaj light ohain that waa loat, Ona 
potantial prpblaiB vaa tha aalaotabla narlcara on tha vaotora. 
Ka tharatora a|ta»ptjid to racovar production of tha antibody 
I by ratiraf.#£act|jg thji colls with nao-RuX (saa Ii7) , on 

\iy light Chain production. On March 

30„ 1984, 1 ad4^d aai.aotiva nadiua to tha tranafaotanta. 
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The edlonlet were thdn tfrovn up for the Btandard flise-vaefc 
period until l^ey i, 1964. on Kay a, 1964 » z ran the 
euperna^ent ft|on a colony o£ the neirly-tranefeoted TA0*6 
through e PC column end mad« three poolet the pool with 
traotione a*e pound Staph A. At thli timoi Z aleo realiaed 
t)-^ thet th4 phofflhate puffer I vee ualpg for the ooluan wee 
Inappropriata, On Kay 4 1 1984 1 I labeled the TAO-e 
eupematant overnight with ^^C-VTL and then ran it through a 
PO ooiunn. Tli{» reaulte ef thia analyeie Indieated epeelfio 
antigen :bindin|jir« TIo matarial elating from the oolimn vae 

hound by siapHj a an<t by Aonoolonal antibodiee epeoifio for 

ij 

original snirino antibody. True copies 



the Idibtype ct, 



the 



that willful, jfalee 



puniehable by fine or Iniprieonniant or both under 



of pagee from jby laii^oratory notebook and Ke« hIm* 
laboratory notjkbook docunentlng thie work are attached ae 
Inhibit 0. j 

I 19. j I further deelare that all etatamnte ttade 
herein of ny ojirn knowledge are true and all etetemente »ade 
on Inf ortnatloni and Uftllef ar« b«].l«ve(l to hm trutl and 
further ithat t|i«a« ajtatananta vara iiada with tha Xnowladga 



■tatananta and tha Ilka ao loada ara 



Bmatioh 1001 of ■Plfci- i« ^ ^. 

«• « .ny iMuln. 




rroa Nad, Acad Sci, USA 
Vol 80, pp. 6351-6355. October 1983 
Immunology 



(/)0 



Functional immunoglobulin M production after transfection of 
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lymphoid cells 
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ABSTRACT The rearranged immunoglobulin heavy {^) and 
light (k) chain genes cloned from the Sp6 hybridoma cell line pro- 
ducing immunoglobulin M specific for the hapten 2»4,6-lriniliro- 
phenyl were inserted into the transfer vector pSV2-neo and in- 
tnxiuced into various plasmacytoma and hybridoma ceD lines. The 
transfer of the $i and k genes resulted in the production of pen- 
tameric, haplen-specific, functional IgM. 



Work over the last decades has provided extensive information 
on [rrimunoglobulin fiinction and structure (1). Despite this in- 
formation, it has been possible only in gross terms to relate mo- 
lec^ar function with particular structural features. 

V^^th thd advent of genetic engineering and gene transfer 
techniques, questions regarding structure-function relation- 
shipcan now be readily addressed— that is, virtually any gene 
seg^nt can be modified precisely in vitro and the novel seg- 
ment can then be exchanged with its normal counterpart. By 
intfotlucing such engineered genes into the appropriate cells, 
theWects of systematic alterations in protein structure on pro- 
teiS function can be assessed. 

because immunoglobulin production is a specialized func- 
tiooiof cells of the B-lymphocyte lineage, it is expected that the 
coitions for proper Ig gene expression will be provided only 
in appropriate immunocompetent cells. For example, to pro- 
duct normal pentameric IgM(ic), a cell must transcribe, pro- 
cespand translate RN A for the ^ and k chains and also provide 
J F^4iein, enzymes for the proper polymerization and glycosyla- 
tion of the Ig chains, as well as a suitable secretory apparatus. 
We have previously described a system for transferring a func- 
tional immunoglobulin k light chain gene into IgM-producing 
hybridoma cells (2). Here we extend this work to show that the 
transfer of the /i and k chain genes of a defined specificity into 
various plasmacytoma and hybridoma cell lines results in the 
production of functional pentameric. hapten-specific IgM(ic). 

MATERIALS AND METHODS 

Cell Lines. X63Ag8 was originally derived (3) from the plas- 
macvtoma M0PC2i and synthesizes IgGl(K) of unknown spec- 
ificity. X63Ag8.653 was derived from X63Ag8 as a subclone that 
synthesizes neither the heav\^ (yl) nor light (k) chain (4). Sim- 
ilarly, Sp2/0Agl4 is an Ig nonproducing subclone of the Sp2 
hvbridoma (5). Sp6 is a hybridoma making IgM(K) specific for 
the hapten 2,4,6-trinitrophenyl (TNP); originally this cell line 
produced the yl and k chains of X63Ag8 as well as the (TNP 
specific) Mtnp and Kj^p chains (6). A subclone of Sp6 not mak- 
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ing the yl chain was isolated, and the Sp602 and Sp603 cell 
hnes were derived from this yl nonproducer. TTie mutant cell 
line igm-10, derived from Spi502 (7), lacks the gene encoding 
ptTNP (8). 

Gene Transfer. The construction of pSV2-neo plasmid vec- 
tors carrying the genes for /txNP or ^rNP or both is described 
in the text. The vectors were transfected into the rv~mit~ Esch- 
erichia coli strain K803. To transfer the vector, bacteria bearing 
the sqpprbpriate plasmids were converted to protoplasts and (used 
to the indicated cell lines as described (2). The frequency of 
G418-resistant transformants per input cell was approximately 
10"^ for X63Ag8 and Sp2/0Agl4. 10"' for igm-10. and 10"^ for 
X63Ag8.653. 

Analysis of Ig. As described previously (7), Ig was biosyn- 
thetically labeled, in the presence or absence of tunicamycin. 
immunoprecipitated, and analyzed by NaDodS04/polyacryl- 
amide gel electrophoresis with or without disulfide bond re- 
duction. TNP binding IgM was assayed by TNP-dependent 
hemagglutination and by TNP-dependent enzyme-linked im- 
munoadsorbent assay (ELISA) as described (2. 7). The hemo- 
lyses of protein A-coupled erythrocytes and TNP-coupled 
erythrocytes were used to assay total IgM- and TNP-specific 
complement activating IgM, respectively (7). 

Analysis of RNA and DNA. Cytoplasmic RNA was isolated 
according to Schibler et al (9) and subjected to RNA blot anal- 
ysis as described by Thomas (10). 

Procedures for DNA extraction (11). nitrocellulose blotting 
(12), and radiolabeling of probes (13) have been described (14, 
15). Probes specific for genes encoding immunoglobulin con- 
stant and variable regions are detailed in the figure legends. 

RESULTS 

Description of Vectors and Expression Systems. The hy- 
bridoma cell line Sp6 secretes IgM(K) specific for the hapten 
TNP. We have previously described the cloning of the TNP- 
specific K gene, designated TkI (16), and the construction of 
the recombinant, pR-Tk1, where TkI is inserted in the BamHl 
site of the vector pSV2-neo (2, 17). The /Atnp gene was cloned 
in ACh4A from EcoRI partially digested DNA of Sp6 cells, and 
this clone is designated Sp6-718. The 16-kilobase-pair (kbp) 
fragment carrying the variable and constant regions was ob- 
tained from Sp6-718 after partial digestion with EcoRl and was 
inserted at the EcoRl site of the vectors pSV2-neo and pR-TkL 
In these recombinants, designated pR-Sp6and pR-HLtnp> re- 
Abbreviations: TNP, 2,4,6-trinitrophenyl; ELISA, enzyme-linked im- 
munoadsorbent assay; kbp, kilobase pair(s); SV40, simian virus 40; kb, 
kilobase^sl. 
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